A 62-year-old male patient with type 2 diabetes for 16 years developed a severe anaphylactic shock upon administration of intravenous, shortacting regular insulin. The patient's medical history comprised allergic reactions to an unknown agent as a child as well as injection site reactions, urticaria, and dyspnea to subcutaneous NPH-insulin injections. The diagnostic work-up revealed a type 1 IgE-mediated insulin allergy by positive skin prick tests and elevated specific IgE levels against insulins of human, porcine, and bovine origin by ImmunoCAPAssay. The insulins used were free of proinsulin. Skin prick tests with all solvents and additives of the insulin solutions were negative. Genetic sequencing of the patient's insulin molecule revealed a normal insulin gene. Because of unsatisfactory glycemic control, specific desensitization (1) and maintenance therapy with insulin detemir was performed, but improvement of urticaria and dyspnea was only transient.
Because insulin therapy seemed to be indispensable to control glycemia, treatment with intramuscular injections of 300 mg of omalizumab, a monoclonal antibody against IgE, every 4 weeks was initiated. A second desensitization therapy with insulin was successfully performed 6 months later. Insulin detemir was started again, and doses were gradually increased without reappearance of allergic symptoms. Subsequently, glycemia improved. After another 6 months, omalizumab was tapered until urticaria reappeared; currently, a dose of 300 mg every 9 weeks suffices for full control of allergic symptoms and adequate glycemia (HbA 1c 7.1%).
Insulin allergy is a very rare adverse reaction to insulin (1)-in the present case to all types of insulins tested. Because sufficient blood glucose control is not always achieved under oral antidiabetic medication alone in patients with insulin allergy, desensitization therapy is proposed to treat patients with disabling allergic symptoms. Omalizumab, an anti-IgE antibody, has been approved for severe persistent allergic asthma patients (2) . The rationale to use omalizumab in our patient is supported by different studies showing favorable effects of omalizumab as treatment before desensitization therapy in IgE-mediated diseases (3) . With respect to IgE-mediated insulin allergy, the use of omalizumab has been described in two case reports so far. One patient received rituximab, a B-celldepleting monoclonal antibody, prior to omalizumab 375 mg fortnightly in order to reduce high levels of IgE (4). In another type 1 diabetic patient, omalizumab was also given as pretreatment before a second desensitization therapy (5). Our report describes for the first time successful omalizumab therapy in a type 2 diabetic patient severely allergic to insulin where omalizumab was applied in long-term use. The follow-up of 36 months shows that such a therapy is not only highly effective in the short term, but can lead to sustained immune tolerance, which allows tapering of omalizumab according to allergy symptoms. In the present case, omalizumab could be reduced to an interval of 9 weeks between injections. If intervals were increased to 10 weeks, urticarial skin lesions restarted at injection sites as in the beginning, whereas otherwise no such allergic symptoms were seen.
In summary, our report describes longterm use of omalizumab in a type 2 diabetic patient with severe insulin allergy, thus enabling the use of exogenous insulin. 
